Central apnea and acute cardiac ischemia in a sheep model of epileptic sudden death.
The etiology of sudden death in patients with epilepsy remains unclear. Previous studies in a well-established sheep model of status epilepticus showed that more than one-third of the unsedated animals died within 5 minutes of seizure onset due to hypoventilation. The relative contributions of airway obstruction and central hypoventilation could not be determined because airway flow and respiratory effort were not monitored. In this study, status epilepticus was induced in unsedated sheep with tracheostomies monitored by electrocardiography, electroencephalography, arterial line, serial blood gases, and airway flowmeter. All 8 animals demonstrated central apnea and hypoventilation, which resulted in the death of 1 and contributed to the death of another. A third animal died of acute heart failure within 2 minutes of seizure onset, accompanied by a large septal myocardial hemorrhage, contraction bands, and signs of global cardiac ischemia. More subtle contraction bands, subendocardial hemorrhage, and signs of acute myocardial ischemia were seen in other animals as well, none of which died of cardiac causes. Malignant arrhythmia was not seen in any of the sheep. Central hypoventilation and apnea accompany generalized status epilepticus and may be an important cause of sudden death in epileptics. Acute cardiac failure may also be a cause of epileptic sudden death.